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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a semiconductor device capable of forming 
transistors having different characteristics inside the 
same LSI with an excellent yield. 
SOLUTION: The conductive films 15 and 16 of 
respectively different materials are buried through gate 
insulation films 10 and 11 in recessed parts formed 
between a plurality of trench insulation films 5 provided 
so as to be projected from the surface of a 
semiconductor substrate 1 , they are patterned and a 
gate electrode 9a is formed. 
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|Hi^3H*Sffi±lcBfiE*ixfcaa<Dy-hS£ijilBli:. ± 
#3lftSt£J:l::Mr;^^ffii$J^fi£-r-5mi xgt, ±fBT 

«£-r-&m2xs^, ±SBaiA(=^iE«&iiis$a2it;m3 

J:15^4XSi:^5XSi:m6Xgi:$fife<DmM<0 

u xm^m y is L-cft 7 m 7 xg t fis^fc c t 

Jii=mtf>i&«^iK«ilK$]^A-r'&mi ox€^. S8XS 

j:mgx€^mi oxs^$ffi0:>^S(D««i=^LTin 
y s L T <T ^ xs t * fig jtfc c i $ t -r -s^s 



JilE4fS-/<^t->(»Mffli:±!H»l8l£«ilgi:<ora 

a}±tB^llil:||«[±rcm^it&iiBl$]&^-r 6 x@ 

->*^*-r-5m8Xgi:, ±IB$fS-/<^f->IS*^ 

«9Xafc. ±E^f-K*fe«IS±l=BrM(Oy-h««* 

JK^-r-Smi OXSt. J:fiBSl8XSt^9xai:^i 

0 Xg i: ^ JiIBIIfeflOflirarolll* ICM ur HJfe^ y ig L T 
fT5^l lxSi:*«S.fcci:«#ai:-r 

^^m»&«L^/i^--><fLxm^^i^m■ti%^ Jim 

±E«l*3r=»Jlif^«K*aiifcwt(::J:y±ia*3l 
tt:S«SS*¥ffl<b-r4m2XSi:. ±mzmi(o^s. 
-ffifc * 2 <0 s -H siEicjg^-r 3 XS t . 

— heffi$®«-r-5S4xgt. Jiissafl)5f5-y— 
hMim<ommo±f^^^m#&9i!>i\z:f^m^s&nmt:^&& 

5 XSi. iE«tt(05f5-y-K«ffl*a3J: 

5f=«feJSK*JgfiE-rsm6XSi:, ±Ei!6i!iK$±ffi5f 

£ -y- h «ffi*<sa-r * * -e ^s^b-r s s 7 xg i: . 

SfcJ:l^Sl (D3fS-SSI&S-r-SS8Xgi:. ±ffi^ 
5-y- haffil»*^Ja©±ffi*Stt:S«Jil=;BrM<oy 

— hi&»jBi£)^^t-«m9xs^. ±uf—i^tmm± 

xgtmgxgir^l oxgt$JiEffi<DBTM©«Ja(= 
S*LTIIl3feSySL-rft5mi 1 XStSlS^lfcCt^ 

L 9 (Ol^rtLAM=Etta>iii3»fl:SS09SJS:9^o 

1 0<D^^■r+lAMzE«ro^*«:gB<Di^it^^. 
[SI** 12] y- h Sffi±lcE«Jl * SXS 

$fiSxfcCi:$!^ai:-r*a*]S7ftlxL9©L^-f*l*^ 
i~Efi(0#9^%Sa>9[it^^. 

[Bf^gii 31 y-hBffi±f=E«H*}^fiE-r«xg 

sjBfiE-r.5xst, ±EaattK$/<^-=>yL, ± 

ElBUJi J:Ey- h- Sffi t L r JKdt-f h XS 

-eft's ::^$4$a^:-r«fll«:ei 2 (cEttO!}#«H:$IS 

[O O O 1 ] 
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[0 0 0 2] 

[0 0 0 3] lai 3. 1 4iiit35(Z)^St$:Sga)Sag:^ 

HI 3 (a) Iz^^-Tcfc^lc. it^SftlSSl O 
1 ±ic8as^b^*fcficvDa(cj:ymi tovx^Mi 
0 2^ ur. -CT^ii-> U 3 >K^bM$ 1 o n mj^^-r 
C VDafel::J:y®2<DVX'^Kl 03^L 
fil!iltf->»Ja>a^bK*1 5 0nmJ^«-r-5o -tO) 

L) *J^«L. x-;^>^fai::cfcy*S»Sfil O 1 W 
iz h U>^ 1 o 4 il^m-tio 

[0 0 0 4] 013 (b) (c:^-r«fc5lz. ±mz 

CVDj£lz.fcymi cDffi»mi O 5i: LT. «!l^tfv»J 

m2(D7x^isi o 3jb<;>%i (Dtmm^ o s^ik^l 

K U>^1 O 4rtlcmi (DltHiKl O S^SjXt;, 
[0 0 0 5] HI 3 (c) (C^-r«*:5l^. :7-vK 

jLv hx-y^>^^(z<feym2a)'7X^Ki o 3^s« 
y»i<D-7x<7Ki o2*[»*-r«p 

[O O O 6] 01 3 (d) ic^fcfc^f::. Sft^^b 

y mi (Ol&ffiilbMl OStLT. ff!i^l*v'J3> 
K<bK*2nmSSJ^fi!E-r«o Hi 4 (a) 

•Tcfc^fc. ^masjs^i3j:yms<7)^JSi^uvxhKi 

0 7^J^fi£L. UvX hKl O 7 icgtPttr 35:1^^1 CO 

[OO0 7] Hi 4 (b) iZf^-r^OlZ^ Tvi^ 

>^*l|fC.fey US?X hMl 0 7*Ife^Lfc^. laMib 

g^iz J: y s 2 (Dmwtitm i o s ur i/ y =i >a^bK* 

2nm}^fiE-r^o C<DigS. ^ 1 CD^^^bM 1 O 6 

(zm2<DgftS<bKl 0 8 35i<J^^**t^C^lC3Sy. gftS 

*(Dm*^flft^^bM^^-r^®Jg£A<5^«**v^o 
[0 0 0 8] Sfelc. HI 4 (c) Iz5^"r«fc3l:i, tKU V 
y=i>. T^iU^rXi/Ua^^O^SttBl^axtf 2 
OOnrnJ^^Lfc^. ^^ftffiffi^Scfcl^X-^^^V^^lZ J: 
yy— h®ai10 9a. 1 O 9 b fc«fci;y— h»lg|g1 



10. Ill ilf^^-t^o 

[0 0 0 9] CO^. hmffil O 9 a<7)TSlC(im 

2<Df»»fcffi1 0 8*>P>*SmiO>y— httitKl 1 O 
^M® 10 9b OTWzit^ 1 Oift^ 
<bSl 0 6 33<fci;S2a)^M<blSi 0 8A^c,)5:4m2(Z) 
h»«Rl 1 M}m0iiS*i^^ ^«&a>Ztij:t<^m 
2CDy— hItel&Ki 1 1 comJllimi 0>r— H6«Mi 
1 Oa)mJ¥J:y tm<f^^**^Tt^^o 
[0010] -tcD^. -f :i->JiA9i(Cci:y«lxrtP. A 
s*fcttB. BF2«aA«1 El 3-1 El 4/cm2 

-eaxLTmi co^F^^ffi^B 1 1 2$j^jS'r«>o *t> 

(z. c V D^fCcfc y V y 3 >K^bK*fcIi y =3 >S<b 

El|*5 0-1 OOnmJ^fiRLfcft. X^^^^^fZcfc 
yi*--f KO;f-;H 1 3*5^fi£-r^o ^o^. -r:^->/'i 

El 5-1 El 6/cm2T?liALTS2(Z)^*efeS£S[ 
Hi 1 4*J^d£-r«. C<Dcfc5l::L-C. ai (Oy-htt 

liMi 1 o<Dmmt^2ov—hm»m^ 1 Koisjii: 

[0 0 1 1 ] 

h&mm^n^mr^tctbiz 2 ga)^M^b*4Tor y . 

t>i:oa>y- HftJSK*<2S<Z>tt«!iSXS*«^;i ^ ic 
3B:y. >r-hSfegma)?^«^i::^n-l2X<DS»SH$S 

[0 0 12] >f-h*6aKi:*-&»l <7)»i6<bK 

m2(DiaK<bS*}^^UTU^-S<D-C. Ui^XhKO) 

l»*xsici3tM:^»-i±ifeiUi^x hM<Di»*»A<*^-r 

^SIlzJ:oT¥- hK1bKi:3S:*»K<blB3b<>^&**v4 

[00 1 3] ±iBa3R<Dawei*K^Lrt^3S:u^ 
t\ L/vx hmo(&^^*5jy(&<fc«>icui>x hmi^. 
*a^::ft.^xs*^ToTt^^• ca)ft?*xS(:ltet^■c. 

mi <Z>f5ftK^big*^x-:;^>y*ttr L^tV ^- 

[0 0 14] $^izf^. mi (onkmitm^iSi^'r^fs 

\z^ KU>^l^a)mi <0^«im/j<x*>^>^**vT hU 

v^rt-NftaiL-c L*t^#«»s«a®j: ymi a>$6Jt 

fiE**irL*5o •^c7:>^ic h^>vx^$jf$^-r«4!r h 
U>^±SP<7)IHJ3<Dfi!!Ml::MOS^atA<?l^jS*4xT:. t^ 
*p«)^a!a5^-v*iua!iS(::<fey. h^>vX4J(Z)«^ttS 
*{b*-&^i:t^3raH*A<&-3fc« 

[001 5] :i(D^m\t±U(o^o^?smM^m}nT^ 
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^-e $ %^9{4:saa>ss^^£SKt'« c ^ $ s n ^ 

[O O 1 6] 

[GDI 7] C(»560J<OSI*3S2l=€g**S<*SSI±. 

[oo 1 8] :i<r>nmo)mist^3iz%h^f.mw»wnii. 
[GDI g] zonmotsm^^iz^h^mPfimmti. 

[GO 2 0] C0!>fl^a)lim^5l=^.&^Si4:SS«>fl 

jLiH-7;^'j7K*l8s£-r*m4xmi:, ±iaBTMa>fSJgEa> 

-hlH#S<*»«Jil=HTS<Dy- H6JtK$Jeffi-r*» 5 

4»6XSi:. ±.|Ba4Xmi:m5Xai:^6Xgi:^ 
flfe<DBfMO^«l=:« L-CB1*« y iS UT fr 5 SB 7 Xg i: 
<8x.fc4> ©"eft's. 

[0021] C(0%qsa>S}^]66 i=««^«{4:iSBa>S 

[GO 2 2] ca}^QQa>i!t3]{97l=ftS^IVt4:Sa(0& 
aS^^I*. BI*S5l=SBK<Dm7Xg<D^. asco^js 

S14:Sfil^l=7»l!«sl£ttJi$]^se-r«m9X€&, JiSB 

9XSi:S(Il GXSi:Sffi«)BrS©««l=«L-CIK*«a 
y aS L TIt 5 Xg i: ^ ffi jt fc t. CO -e fc S . 
[0 0 2 3] ca>f||Q(0ii«]S8lz^S^Sft:SS©S 



itiStt:Sffi±l=^;^^K*3KfiE-r5^1 xs 

5-/<^i->S}^fiE-ri.S4XSt. JiiB^f5-/<^- 
asxSfc, ilHdfS— — t'OJWfiiirilEiJ-Jlli^Si 

5-/<$«->*KE5fe-rs«8xa4:» ±ffiaf5-/<^- 
haa£]^^-rs%i oxs^, ^smsxs^sox 

gtmi OXSi:*±fiate<»BTli<0fiJ*l^**L.-C|li^« 

y)iu-c?T?mi 1 xgt^tiAfctro-c-fe-i). 
[0 0 2 4] ::©S6W©ii*3S9ic«s#gi«:Sa©s 

mixgi:, Jiffi3il^(=lfeJim*aiifc-i:l-J:y±fiB 

#an*£fis®$^s<b-r4m2xst, ±®ici^i<© 
5f s-Kfc<fci;s 2 <D5f 5— iBi*iiii=je«-r 3 xa 

-'y-hm@sjBfiE-r5m4xgi:. jii5«a<D^f5- 

»fiEr«issxsi:, ±Ea»o!>5r5-y-hBa*a 

iE5f s—y- haa4<stti-r<s*-ciFa<b-r4S7xa 

hmaa3j:i;mi ©^5— KSt^-srsmsxai:, i 

©^f-HfeJiK^JK^-r-Smsxgi:, JiE^r'-httJt 
ii±l=BrM©y— h«a*»«t-«SB 1 0X84:. J:E 

ssxatmsxairmi oxai:*jLEfi6©BfM(o^ 
j«i-i*L-c)ii*jayjgLTfT3mi ixatsffi^fct 

[0 0 2 5] C:<0fEW<D§?*3Sl OiC«g-5)itia»«:gg<D 
[00 2 6] COdflffiOR^^I 1 lc^i>¥S{4:SS© 

[0 0 2 7] ::<oiew®Bi*ai 2i=fii4#3i«:sa© 
Sii&:'^^i4. h«ajii=KeiB$MA-rsxs$flt 

[0 0 2 8] c<DfE?B«)Si*ai 3i=««^an*aa© 
fij&j&afett, ■y— h«ajii-E«H*B^-rsxgi4> 

±Ey-hBa$l^*-r-Sxai:. ^SlzSimitKSJe 
fit-rsxat. ±E»18ttJgS/<5'-->^^U. ilBE 

aatjiEy- h«ai:*-*»:fcur}^fit-r«xgT?a& 

•5, 
[00 2 9] 
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[0030] m^ (a) izTT^-Tj^oiz^ ^mwm 

2 LT. Wxl* i/ g 3 >S^bM* 1 O - 2 O n mgjg 

j^i*-r^« cvDafeic<feym2a)T:z.^?K3 1 L 

;tf'Ji/U i3>*fcl±i/'J:3>S<b^*2 O 0-4 o 
vXh/<^-> (H^«L) ^J^jaUSl fci:l^S2a) 

2 0 — 5 0 nm^&t^i>^^\Zji^^'t^o 

[003il*lr. Hi (b) ir^-TJz^lc. cvoa 

^SIZI OO-SOOnm^gJ^^Lfc^. Sfg^Sfc 
lix ^/ < ^ ^ I:: cfc y ¥S^b L 35:3&< t> m 2 <D^ X -57 K 

3±o!>ai a>ife»»5Si»*Lr. hu>^4rtiza)^ 

[0 0 3 21 Si (c) SlOy 

-nfe»Hi o*j^flE-r-sfca6<Dmacz)««j5m*a5 

i>X h/<^->7 Ottmi </)^SM5fc<fct;m20^X 
^K3±(Zfl^jS*tli>o Ui>X >7 0$ 

^X^i:LT»2C0^X^7lB3*»£^^o at^-CSl 
(D^X^m2*I^^Lfc^. h/1^->7 0*|» 

SL. 3tf^iff5 (Hi (d) ) o 
[0 0 3 3] B2 (a) fC^-rj:3lC. SRSft^ 

*fc(*cvDa^[Ccfcymi a)y-hffi«iKi o^: lt. 

V y 3 >MiblS»fi[T- 1 - 5 n mSSi::r J^JS-r -So * 
H2 (b) fc^-rJ:^!::. ^®(c. SmttKirLT 

^^bK. ^BM^bM. ^BM^L<Iic*Lt»2 0)aJi<;> 

?y^7a!=J:y¥S<bL. SKDSSttlBl 5*3^fiK-r 

[0 0 3 4] cco<fcat:iLr. mi a>y-hifejaKi o 

SJ^fiR-rtLli. ui>Xh/<4i— >7 03&«Si <Z)y— h*6 
SMI oi^ittS}tto-r«-tA^*t>o tSor. ui?xh 
^»ixg^zfct^r. mi(D>f-K^SMi ojiizue^x 

<D*,^xei::j3l^-C*,»l <Dy-Ktt»iBl 0(zfet^T 

[00 3 51 H2 (c) Iz^-r<fe5l:i. Hi 

(c) . (d) tmrnonmiisx. ^^n&fsas^ifJL 
v^^^f^mr^ztiz^i'j^ m2<Dy~h^^Mi 1 $ 
j^«-r ^ fc«ft>ofii^a)a 1 <7>^ X ^ K 2 is <fc T/s 2 <D ^ 



x^M3$[^^-r^o 

[0036] H2 (d) |Z^-r«fc5lr, H2 

(a) ^B»a)X8*S-c. i»M4ba*fcttcvDai=; 
cfcymMtom2o^--h$fes!tKi 1 ^L-c. vy=i>M 

itm. v'J=3>S<bK. ^BS^bE. ^BM^bK^bK^ 
i^^-tio z,a>m. m2<oy— HftJSKi 1 a)KJli4 
Sl<D^r-Hfe«]g1 0(DMJ5^l**3S:«<fc5lc5l^«$ 
*l. m^itiy y 3 >K<blS»aLT* 1 1 O n mSSlzr 

[0 0 3 7] -^-oft. H2 (b) ti^aiicL-c. ±m 

[0O3 8] Z(7)ci:5lc-r4x(i. m]¥(D«^^mi coy 

- 2 <7>y- hffe^Ki: SSiJ>!7 I^fflSc LT}^ 

gX'frx.. :^P-bX^KilwJ:4y-hffi^S<7)^li)$S 
[0 0 3 93 ^fc. «-UvX — h^IgM 

X hi»*a)b<*^-r-&-^3b<*<. Lxv^xhs^^xga 
<D2fc,*xsfz*5i^-ct,«-y- hf6«JBa>KayA<^i:* 

[0O403 ^-coa. H3 (a) iz^-TJ^ol::. ^SS 
Kaicj:y Ui?X — >1 7*J^fiE-r^o H 
3 (b) Uv^X h/^^ — >1 7$-7X^ 

i: Lrmi cDSttttKl 5$x*:/5^>yLT. Si a)-!f 

— hmM9 aSj^«-rSo 

[004 1] H3 (c) iz^-Tcfeai::. -fTh^a 

El 3-1 El 4/cm2-e;:iALTai O^ttSgffitfe 
Hi 2 a*}^fifc-i-«p C V DSSlCcfc y i/y =i >M 

^bH^trlivy 3>M^bM^S5 O nmJ^^L/c^. X 

'y^^/^y^^dj^ymi (Dit-r K';?:i~;n 3a*}^j* 
-r^o -to)^. >r^>/'iAai3j:y«x.«p. As«fc 

liB. BF2SaAfi1 El S^-l El 6/cm2-caA 
LTS2(D^a!B3ffitit@1 4a*J^«-r^o 
[0042] ^fC. H3 (d) IZ^-r<fc5l^. CVOat 
J; y y 3 >M<bKt?* soon mJ^^ 

^fc(ix»:;5^/^*:;^^icj:y5Fs<bL. miojy-hm 
iz^ mi^^mmm^ a^m^-tio zl(oj;:o\zlx. m 

[0043] H4 (a) IC^-Tcfcai::. H3 (a) - 

(d) tw^moxm^t^^jm-rctizji^j^ %zq>v- 
hiiffi9b. mso^ttfeittkHi 2 b. »2<D-y--rK 

':;:f-;n 3b. m4(D:^^»ffitkBi ^b^l^J&Ltz 

g^. aixi^ttgjii 8*i^«-r^o c(7>cfc3icLT. -te 
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[0 0 4 4] 04 (b) [z^ir^olz. ±WZ^ 

m^iiA. I . Cu. W. Ta^<D*KK> T i N. Ta 
N. WN^<D*BS<b!B. N i . Co. T K W. T a 

DaiCj:y 2 0 nmgfij^^-r^o 04 (c) \Z 

s * ss-r c t J: y las^ 2 o j^ritf 4 p 

[0 0 4 5] ±|Ha>«fc5l^fll^**tfclll6«)J^ffi1 

<fc y ^ii L T Dfl * iS-r i: tt* 

[0 0 4 61 iijsa)j^si2. -tia^ssoj^m "ctt^*— 

(a) . (b) i:l^»(DXe*Sr. iji»»»«1±(c 
S10[)^X^B|2. m2CDVX^K3 fcJ:t;hUV^4 
SJ^fiELfrft. hU>5^4rtlC»lt«SKt LTO^I 

[0 0 4 8] 05 (a) fc^-Tcfc^l::. ^SSK 

2 1 SJ^^-r-So H5 (b) %2 

a)-7X^B3(0i^*X^^>^L-CSl<Z>5fS— /^^l — 

>2 2 a ^J^JSI"^* 

[0 0 4 9] 05 (c) lC:5^-rJ:5l::. Si 

5— /^^i->2 2 a S^X-:^ t LT-<:J->iiA*fTlV 
«XliP. As*fcl*B. BF2*/'iAMl El 3-1 
El 4/cm2X%'£ALT»1 (O^f^ai&SttkS 1 2 aS 

[0 0 5 0] 06 (a) lZn^-r<fc5lC. CVDS 

iccfc y i/ y =3 ^mitm-^fzi^i^ y >M^bM^s 5 o n 

-;n 3a*5^«-ri»o ^oa. -f:i->/^A*l::J:yiW 
^tfP. As^fcliB. BFz^/'iASl El 5-1 E 
1 6/cm2-eaALrS2CD3F»«DffitkJi1 4 a 

[005 1] 06 (b) IZ^-TcfcolC. CVOa 



|C<*:y 500 — 1 OOOn m]!^^ fC^^^*fcliX v 
^/^*V^j£|wcfcy^S1bL. mi 0)^5— — >2 2 
aa)KfflOi:ffil<D|B«IB5i:a)Ma). 4^»(*S«1± 
(Z. S3^^i^igm2 8 SJ^^-r^o 
[0052] 06 (c) Cl^-r^^l::. 05 

(a) -06 (b) tmmojLmimvm.'t:Lt{z^ 
y. ftfe<D««(wm2(;)^s— /<^->2 2 b. sso^ 
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